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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the whole of piezoelectric 
actuator 20 from curving and deforming along through holes 32, 33 as 
a base point in a baking process. 

SOLUTION: Piezoelectric sheets 21b, 21 d, 21f, 22 having patterns of 
respective electrodes 24 formed on the surface and piezoelectric 
sheets 21a, 21c, 21 e, 21 g having a pattern of a common electrode 25 
formed on the surface are alternately laminated. On the topmost 
layer, an insulation sheet 23 with surface electrodes 30, 31 is 
laminated. Through holes 32, 33 are bored through each piezoelectric 
sheet 21a~21g, 22, 23 while suitably shifting respective sheets so that 
the sheets adjacent each other in the direction parallel with the 
pattern line direction of the respective electrodes 24 are not 
arranged in a line along the parallel direction. 
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[RJB] mf&xmiz «t rj 3 2, 3 3^1 

fcJEH->— h 2 1 b, 2 1 d, 21 f, 22t. 3^:> 

a, 2 1c, 2 1e, 2 1 g £ £352f::«Jf «± 
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fit, Sfft->-h2 1a~2 1g, 2 2, 2 
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T. 10 
IE s PfTft:*lfiJfc»oT-yiJttfcaE5iJb!ttlr»J:3fcaEa"r 

inIfH§y5-e!SiJ«©MJ?Tt-*tt«»XJl/-*-;U«. 
T , UtTE W Wft o KSE5>J L & l,* «fc "5 iC 

-JP&^LT#»Sl*S«k'5K*JSU 30 

bxifi^nti^u t $#^t-r^»*^ i 2 

± « , . aiffi b & ^cfc..?.i; jini-f b l xeb s nin^. c 
t s»at-r*is*s i ~ 3 © 5 *> ov»rn*»jcBE«© 

[0 0 0 1] 
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[0 0 0 2] 

[*£*©&«] J£«*^», ]EE«a*K«fc9 

[0 0 0 3] ^©tfXfc, S*fc«J:SSteB£:*:£<-r 
4fc»«lIil/ft£Et*flJ. PZT 

[0004] c oioaiaat*?!:*^ sfisijsa 

R±^n^r>«S^±*«»Micgtt-r^«l^tLX 

is l . ^m&7.)i-7k~Mzmm.Vin$:3m u 3t t> © # 

[0 0 0 5] 0 1 2-0 1 4tt. ^*©«®SJS«*^ 
(EtTi'fal-^lOO) ©-flSSUTV>6. - 
CX\ E31 2»iBE«7f^a.X-^l 0 0©^»^S 

0, H3BH20XI i i -xi i immmm. m 

1 4«feXicJ;-i)ffi«7^^iX-37 1 0 OCgJBttJi 

[0006] se*©ffi«7^^a.x-^ 10011 mm 

■11 OlSittliEti'-MOSa, 10 3c, 1 

0 3e, 103gt, a^:>mmi 0 2£#-T*ffi«-> 
-M 03b, 103d, 103f, 10 3ht*$5 
feMfT-SchifcIC, C©*Jl#©ia_kJliC 1 #©*6iH 

[0007] mmnmi o 1 »*; T*>&»*.T«»#g 

©ffi«v— hl03a (103c, 103e, 103 

g) <omm^^m^/vtmm\z. 3»e*->-h 

03a (103c, 103e, 1 0 3 g) ©SSiSigk 

ffttfc. ao, ftizwftt^mse/^-^j&snxi^ 

•So 

[0 0 0 8] 3t>tH0 2li, T*»6JkATfl*» 
@©Ely-H03b (10 3d, 103 f, 103 

h) S8ffi«i'-H0 3b (10 3d, 

1 0 3 f , 1 0 3 h) <D&m35fa\ZTj£tfZ>¥- : mW& l fcW 

mzmfc-znT^z, 

[0 0 0 9] |ftffi#JE«^— M03a~103hO5 

^BfriBfi»j«gi o lRtfistE^^esi o 2tmm 

gfl 1 0 

[0 0 10] MlMHfc»B©flE*S'--h 1 0 3b (10 
3d, 103f, 1 0 3 h) ttOfifflHWDifi 
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(3) 
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mmmizn. ^mmmm<nm±m\z^tz-D-zi&u^n\^ 

fflLgRl0 2a, 1 0 2 a ^itffEa 1 0 2 £ — 

[0 0 1 1 ] S&, tfrSEffl»#B<Z)ffie->- h 1 0 3 b 
(103d, 103f, 1 0 3 h) co^ffi©-p-&[|ijIHffi 

wmmi o i t*ns-ra/i t-fefe-&. mrsM 
sytsi o i trai;±Tffi«tc»BRsnTt»*. 

[0 0 12] Afc£. MlE3f*#B©EE*->— N 10 3a 
(10 3 c, 10 3e, 1 0 3 g) C0«®©e>^^frfE^I 10 
^tiibg|5l 0 2 a, 102atMt5fil (IrI U±T 

tea) tctt. ysL—^^ymmi o srfMi#.-£tLT^ 
[0013] m±.m<of±m->- hT'&zmu-y- h 1 o 

6fflIIi:«, ffiiHfiS'J«®i o l dttT^aiffittffi l 
08t. ttria=i ; e>*ffi l o 2 ic*rr&:Sffi« i o 9 
tw, mmmui/- h i o 6©-itoiaii;Soti 

[0014] stb©ji*->- h i o 3 a &m< m<D± 

TCDJ£^->- h 1 0 3 b~ 1 0 3 h, 10 6tCWUjitJE 20 

«ffi«a i o 8 1, cnf:*f*-r«tt«©H»j*« i o 
latf^-witii 04 t*«svwcjfiar*j:5 

T, '>f<C<ifel^O^IiSl 0 9i, itli'^-r 
£te»©3l^ttJl<g|$l 0 2 a*«3VMwiia|-r*«t'5lw, 

tju-*-;h i i fc^ift^tiTVss. 
[ooi 5 ] cm: J; o , 1 1 o , 1 1 1 

m±t.. cnK»js-r*(£«oaffi*a 1 o 8 
wcsittsn. fififa^n^>«ffii o 2ra±t, rtitc 30 
*t^r-5te{i^ffi«ffii o 9 £*mm.m\zmm2tiT 

[0 0 16] C©«£r, HUES-EES ->- M 0 3 a~l 

0 3h, 1 0 6tc4o^T, i|flB2#x;U-*-;H 1 0, 
11111. mrfS®»Jllffil 0 1 WW-XDftZfJjfitfZ 
WftSlSl. ftttSt. WEftE«->-M 0 3 a~ 

1 0 3 h, 10 6©Sia*lftlc»oT— 5<JttfcfiE5iJ-rs 
«fc-5K«fiRSnT»r>* (@12#I) . 

[0 0 17] fc*s, *TS©JE«->-h 1 0 3 aiiti. 

mmmyv=f-^-5> i o oa<*g» • ig^n^si 40 

-*-;H 10, 111 SSttLTVJftK 
[0 0 18] 

~tXo\Z. WiH#ffi«->- h 1 0 3 a~ 1 0 3 h, 10 
6*«Ht4t. «(E^;i/-*-JH 10, 111 

K*BE*->- hl03a~103h, 106 C0fii21^f[S] 
IC»oT— 5<mfcS5ijr**»6. JftEEEST'^a.X- 50 
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^10 0 ICfclt*— »Ofi^flJ*©jfi^flf3f«Ctt. 
S^ft (HuE&EE*->- hl03a~103h, 10 

[0019] *<d±. afflmmffHzmKmffi&m&Tz 
&*;i/-*-;n i o, i i i ©«ii;frfR]©*jtt, ftriH 

«TJlC0JE«->- M 03a ©# ffiiC «t 0 , liftl**" 
j£ffHfcifcoT^&**S» WfEJE«->- M 0 3 a~ 1 

0 3h, 1 0 6^f,«5t»§Mt6i, SMtl 
# (EEfcT'^aX-* 1 0 0) WiRIlClSlT, 01 
4(C^TJ:'5tC, C©El7^?al-^10 0iM 

[0020] fc€i»fctt*i o D a»ltr 

iiyEJBE«7^iX-^ l O OH^vi^ h'Sy H 
Ol«Iil/TfflV»5i*tt, HfffH)E«7i'^^X-^ 

1 0 0£4^£^y^-hc7)*Bl'&*3iJtCTgl#B 

[0 0 2 1] -t-^T, #5£Wtt. JSUL©IWHft*HHl,Jfc 
[0 0 2 2] 

*raa ; &fiwj*«ft # wis* n * >«ffi^wa^ra tcs& 
s t mmr % m mmzmm m± * fc « tfifa 3 ^ > « 

[0023] M&oi&ffiwmm&mikTzfztb. m&m 
1 cdi6bj«, mm&jzm^- h\z&^Twimm%mM<z> 

[0024] n^JH 2 ©%^Tti, 1 izmmvm 

«. KraH«si»mai:«HE^5-eaijftff4:*«iirgB«H^F 

[0 0 2 5] ^LT, WaE*^3— fiSiJ*a©fl|0fC* 
[0 0 2 6] 3 ©%^T«, M*3S 1 Sfcti 2 \Z 
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w.m(Dmmm&mm^^T. mmE.w.i'-hnmm 

LT, «TlESFfTft*IftK»tjT-yiJ«teaEyiJb«tV»J:-5 

[0027] m^m4omMT\t. i*>si~3o5-5 
Jofaizm&-?z>7>)i'-*~-)i<m±tfmmisU^£.5\zm 

[0 0 2 8] t^5ffl^I1J, W**l~4C0p^ 

stress. 

[0 0 2 9] 

[0 0 3 0] -t-i-TSt. SfliS«)lMEE**T 
*-f >*5*x:y h-"\y h*©IlifitLTffiV>4f^a. 

i€t5i:isbT, cmsotssspffiKBSiBi (aim) 

[0 0 3 1] ffi^Ql 2 Rtfttslifli 3 ©3£MfcffiS«J« 
^2i£fif»*^3©±3i;:«/irf-S£, inrIB=Hr>« 

*(IIJ«KJ:*iR«UCT^i;*^:**«ltrE»HS!£E 

WFfc**bT#»bT. £x@^&£bfc©£©«ua 
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[0 0 3 2] W*^4©J:5lC«^-r^i. flfrlE 

^^rr&iic^oT-^micS^jb/j^cfc^icjgfi-r^LT 
KB£nsiW?fc<, mm^mizmmn>h(Dm±h 

f*lST«Lfc©^©«B^ffi«^IC*3lt-5 
WC¥ff ft^iei** 0 «fc 0 /Jn£ < T 

10 [0 0 3 3] fcfc. »^Jg 5 «^ l ©«,£ 

£JI#:{t:T-5>fetf>. ifflKfflSytt«S*-r-6EE*->-Mc 
/^->^^Lfey3-n^>«®lc^^Tt>«B^[6] 
IC»ffi L ft H J; -5 KiSSr £ b TEfi b OT* 0 . 

[0 0 3 4] 

ffi (Hi-si i) fcat-^TBtwr*. 

20 [0 0 3 5] EH~08li*5S0J©^lHJS^^^b 
HI, 02S^08lC^-r=fc5IC, &J14SSS© 
f^f 7b- h 1 0 ICjg^T-STV- h^©ffi«T 

7l/*->y;py»J>h^r-^4 0^S 

MP bfcy XJb5 4A^TfRl#lc-f >i7^*P±ttl-r-5fe© 

[0 0 3 6] 0 3S?>'0 4ICS-rJ;5lC, tttr^y 

u-nott. ;x;^i/-h43, 2«©-?:r*-;u 
30 H/1/-M2, x^yiz-sns^-x/i/ 

h 4 3*»lrifc'&yu— h 1 2, 13, 14 
tt. 4 2%-ydrJl^mmnX% 5 0//m~15 0// 

[0 0 3 7] ;%)V7V—Y4 3IC«, »/Jvg©<>^ 
«t±Jffl©/X';t/5 4**. >©/X>yi/-h4 3©I¥ 
*WK»-3T2JijO=FJIHEW«lcE»S*aT^4. -ffc 
t>^. HflE/X;P7 K b-h4 3©fi#^[6]tWft2-C3 
40 ©*2p^43a, 4 3 bKjftoT. aii/htfy^POlBmi 
T^fJfftttE^JlCT. Mi«yX;P5 4*«Wl3nTl> 

[0 0 3 8] ltE#yX^5 4K*ra>T*ffi*Jfc 

16 (fiMfflttSBTrs) JE«7^^^X-^2 0IC 

fett£ffittgB3 5 (WMBttSBfifa) t.\x&-?v-y a 

3, 12, 13, 1 4©¥iB«T?±TlCS&oT*tfc"r 
«ffi«KE5iJ*nT^«. WIE^JE^^l 6tt, ffffH/ 
X^yb-h4 3©S^|6]<h3?ll <«2) T^^rf6]IC 
3a£tf*J:5(cW«*nT*D. JE^S 1 6 ©^JtiSdia/ 
50 X;P7U-h4 3 0ft¥*|ftl:»oTSWSnT^4. 
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[0 0 3 9] 7^-*^-M3ij8fiin±l7= 
M2 tCte-f >^fflif&<hLT©— tt©"^- 
Z*-^F11 2 a, 12a#, 7XJI/7l/-h4 3i 
^t|6lt5TI'K-*-;l'Fyi'-hl 2(CttRi;<— ^ 
ffl-?r*-Jl/Fgl 2 b, 1 2 BufcV XV U 5 4 CO 

JiJOPffflOK»t3TiS^«J:5lcaF»SnTV»*. -©» 
2 a, 1 2bll fllfffi^ 
£l 6 -5 KiEtfTV** (0 3£:t>*0 4# 

BS) . 

[0 0 4 0] TfflV- K yu- M2fflV 

x*-;UFSl 2 b, 1 2 b«. COT«V=*-JH« 
71/— h l 2 0±fflffl!|K©*H»-r*J:5»-IHI*Wfi!Ea 

n-rv>*> (04#bi) . ^ne.Tz*-^HS i 2 a, 

12btt, ±I!7Z*-^ h 1 2 ICSLTX^ 

[0 0 4 1] h 1 4 Ktt, dC9fiffl^[S]tC 

^^Tfc&MWcT^fTtt©*^^ 1 4 a , 1 

4 b£»jrr*£. WIEtf*C?*«t0*flSOBE^3Sl 6© 
itSSl 6 att. mIff2£#JcoS^SW 1 4 a±KH£H 
U iS5K, KtEt6»«tO*flfflE*Sl 6 ©$fcig 1 6 

iii£fe&©JIVjS 1 6©$fc*8l 6 a^n^nse 
SKHEBSflT^*. LtiibT, fc&MffliJ©J£;ftSl 
6 tt— :?43§r fcsv > icifc^ft (c@z>*^ «fc 5 fcSsSCiIEM 
(BI4#I9) . 

[0042] mm&mtig. 1 6 ©sfess 1 6 a a, / 

7"l/-h4 3iC4o^?>=P*ttffi^jCDyx*;U5 4iC*tL 
T, X^7I/-M3, 2ft©-7-$-AF71/- 
h 1 2 tc^«B2^Jic^i§bfc®/hg©Kffl7L 1 7 
bTi»LTH4. — mJlE&EE^Sl 6 ©ffii$ 1 6 

ffidFLl 8 St^LT-v--*— )VYZf\s— M 2 Jcfett^v 
=*-JH i Sl2a, 12bKit»LTH*. 

[0043] ftu, 0 4fc^-rck^ic, mmm&i 6 b 

te* ^-xyi/- h l 4coTfflffliJicco^^p-t^>J;5l- 
4 co— SSS»;:sgf9:L;fc0W&?Ll 9 a, 19 a©_kffitc 

>?*p(Dmf&£;<Dtzli><D7 -< )l? 2 9A«5B»StlT 
H*. •?• LT, X^— y-^U- h 1 3 tCiSI^T^— XT" 

h 1 4C0— SHWKSFKbfcttJlieTLl 9 a, 19 at 
»«-r«ffi«fct>. «#&7U 9 b, 1 9 b^SKSnt 

[0044] £t±Kj;»j. -f>??>? (H*-»T) ^ 

1 4S.CXX^— ityi^— h 1 3IC*3^ 
19a, 19b ^^lT£*«vr*-^ Kg 
12 a, 1 2 brtKttEALfc-f C©£v-*- 
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*1 6f*3iC^E$nfeC0^, dCD#£E**l 6rt«»6« 
WJ17L1 7£iioT\ ^K^&ffi^J^l 6fc**JS-r*/X 

BS) „ 

[0 0 4 5] JfcC. *5EMIC«a»JlSJI«Si^T»4 
£E«7i'5 L 3.X-^2 0©«iS*H5~B7lcS^T 

[0 0 4 6] HBKSST.fc'SC. JE«7^^o.X-^2 
10 (Hi, 8 #t©ffifl|->— h2 1 a, 2 1b, 2 1c, 2 1 

d. 2 1e, 2 If, 2 1g, 2 2t, 1 

F2 3i^iii/:MtaoTi^. mimmmm-v 

tt. H(ri5#ffi*->- h 2 1 a~2 1 g, 2 2RZSmmy 
— h 2 3©/?£(i, l>fnt)15jim~4 0KmgST 
h 2 3(i. «Ji±. «J©JEE*->-hfc;£ 

[0 0 4 7] #1^4-3 4 1 8 5 1 ^«lC|B«© 1 b 

<Dtmmz, mrm<o}£m.y- b 2 2 t j tti&*>±jj'^ 

»AT«»»B©m«->- h 2 1 b, 2 Id, 2 If© 
fflfioeB'Jflffi2 4*«. ^ltl5,#JE*->- h 2 2, 2 1 

b, 2 1 d, 21 f cvmmmt w-nmz. §22* 

faK3*Jttfc/^->»jfc3nTt»*. SW3H12 4 
©/^->«. ^^f^^yu—M 0 {C&tf -5>&JE^ 

[0 0 4 8] T^S«»SB©JE«i — h2 1a, 2 1 

c, 2 1e, 2 1 gOSB' (JEfiffi) KW:ffi»ffl«Dffi;*j 
30 Si 6ir*tLT*il©n^>fl;ffi2 5 jWBjfcStVO* 

HfrfE&EES->-h2 1 a~2 1 g © 5 ^HfffH<@giJ« 
IS 2 4K.cX|fjfS^ ; E>*ffi2 5^W«^r&J(ZS^^,ffi 

[0 0 4 9] ffi^. JE^Sl 6tt, ^-X^lz-h 1 4 
©^22*fp]iC»oT2^J«lrBH5iJ$nTV^©T. 
>tI2 5tt, 3S2?i|©EMl 6, 1 6&-fcmz 
m.O^\Z, ^ffE{S»#a©JEtt->-h 2 1 a, 21 
c, 2 1e, 2 1 g©fiZWlRj0f*»lC£t»Tfiia* 

#B»Et->-h2 1a, 2 1c, 2 1e, 2 1gtii5 
tt^-^t©@aa©3fi^MHff(C«. ^^iZ2»©BS^:fi 
tCfc>£oT5£tf53l£mba$2 5 a, 2 5 a*»*HEn * 
>«^2 5 t-«SS5tTO^. 
[0 0 5 0] Sfc, KHEffl»#B©£E«S/-> 2 1 a, 
2 1c, 2 1e, 2 1 g©«M©p^ffriSSttgj5 3 5 ^ 
^©^ (StrfSfi^C#B©JEIl->- h 2 1 a, 2 1c, 
2 1 e, 2 1 g(C*5tt-5— JtOl28:©ifiiIfT^^ 

t, ftrfan ; e>«S2 5«$nt^?s^i3T) ic 
50 «, ltrf5WJtt@2 4 iifcrauflM-ft-cfiSwfc^s 
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-Hi53'jwis2 em*, mmmmnm2 * 

faI-»2 0<O^ l^M (C(41?^b&^itT 
/ ^->OgftT£^^ SffiH^ffi«->- h 2 2 , 2 1 
"a~2 1 gRtf«S*->-l-2 3£«JlLfcii-&©J||ii£<l 
fog 3 <Dlt{t &£1$£ JLS &<fefflLfeg££&5 o 
[0 0 5 1] Buie^#S©ffi«->-h2 2, 2 1b, 
2 Id, 2 1 f ©SiS©5^tfr|S^l^tbUa52 5 a, 2 
5 ai»*t4ffil (Wi;±Tte«) (C(4, »TA<*- 10 

-5. 

[0 0 5 2] «±JH©BE*->-hT**l6lik->-h 2 3 
©3lMi-(4, itflIEfi5?iJ«® 2 4tC*rr-5S[i!f&ffi3 0 
t. mrf23^>«ffi2 5©3l^mLSI$2 5 atC^fS^ 
S1S3 1 t«t, h 2 3 ©— *f ©fii2»tc 

[0 0 5 3] BflfB«T)l©EE«->- h 2 2 £|&V>T, ffe 
©£T©JBEH->- h 2 1 a ~ 2 1 g £%&&->- h 2 3 <t 
tc(4, mHE^ffi)VE1l3 0 £, cnJC*#i£;r*tt«OfflaiJ 20 
«ffi2 4Rat$ r 5HBJ3'J*S2 6 i3j«at»fcigffl-r*<k 

[0 0 5 4] Ril:LT, *fJHa«-£E«->- h 2 1 a~2 

1 gR»y- h 2 3 fctt. 1 o©^ffif|: 

a 3 1 (#n mmmm-(:\tmuz/- h 2 3 ©isih©{£b 

2 5 a&o:y = -zi^>®ffi2 7 i^S^icSjl-T-Sck 

■sic x;i/-^— )U3 3^Ksnx^5, cin^=&x 
;i/3 2, 3 3 fcfct. SffiafflBiJtt@2 4-^n^E> 

M2 5<fiRi;tfK <WAtfAg-Pd3RO#*^— 30 

[0055] H5s?>*Ei6ic^Tckp(c. mimmmm 

T(4, Htria^m*->-h2 1 a~2 1 gRtf*e»->-h- 
2 3JC*3ft*«X;U-!j?-;U3 2, 3 3(4. mfia=&JItt 

h 2 1 a~2 1 gS«->- h 2 3cofij72^[6] 
(KrSEe»JSS2 4 (£fcfctt&fEy3HHJ3iJ««2 6) 
>©Sfctf#ia]K:¥fTfc#rfi!i) ic»oT— 5>JWic 

[0 0 5 6] T/i^, lttEJB»->- h 2 3 fcfeW-a# 

3 2, 3 311, We*6l»">- h 2 3 03—* 40 

fflia^lCjteTt-jSSL 1 , L2. L3, LI, • • • « 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the whole of piezoelectric 
actuator 20 from curving and deforming along through holes 32, 33 as a 
base point in a baking process. 

SOLUTION: Piezoelectric sheets 21b, 21d, 21f, 22 having patterns of 
respective electrodes 24 formed on the surface and piezoelectric sheets 
21a, 21c, 21 e, 21 g having a pattern of a common electrode 25 formed on 
the surface are alternately laminated. On the topmost layer, an insulation 
sheet 23 with surface electrodes 30, 31 is laminated. Through holes 32, 33 
are bored through each piezoelectric sheet 21a-21g, 22, 23 while suitably 
shifting respective sheets so that the sheets adjacent each other in the 
direction parallel with the pattern line direction of the respective 
electrodes 24 are not arranged in a line along the parallel direction. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more piezo-electric sheets in which a pattern of an individual electrode was formed to one double 
width side, The laminating of two or more piezo-electric sheets in which a pattern of a common electrode was formed to 
one double width side is carried out by turns. A part where an electrode according to each [ said ] and said each 
common electrode lap in the direction of a laminating is accomplished with the activity section. On said each piezo- 
electric sheet In a laminating mold piezoelectric device which a through hole for making it flow through said individual 
electrodes which adjoin in said direction of a laminating, or said common electrodes through an electrical conducting 
material is arranged, and changes The through holes which adjoin in the direction parallel to the direction of a list of a 
pattern of said individual electrode in said each piezo-electric sheet are the laminating mold piezoelectric devices 
characterized by shifting suitably and being arranged so that it may not align in the shape of a single tier along said 
parallel direction. 

[Claim 2] Among one [ which has said common electrode ] double width sides of a piezo-electric sheet, in parts other 
than said activity section A through hole for making it flow through the individual electrodes which a pattern of a 
dummy individual electrode is formed and adjoin in said direction of a laminating It is arranged in a field with which 
said individual electrode and said dummy individual electrode see and lap from [ said ] a laminating, and a through hole 
in a part of each of said dummy individual electrode A laminating mold piezoelectric device according to claim 1 
characterized by shifting suitably and being arranged to a through hole which adjoins in this and said parallel direction 
so that it may not align in the shape of a single tier along said parallel direction. 

[Claim 3] A surface electrode formed in one side of the front **** double width sides in a layered product of said piezo- 
electric sheet, Constitute said individual electrode corresponding to this, or said common electrode so that it may be 
made to flow through a through hole, and a through hole in a part of each of said surface electrode A laminating mold 
piezoelectric device according to claim 1 or 2 characterized by shifting suitably and being arranged to a through hole 
which adjoins in this and said parallel direction so that it may not align in the shape of a single tier along said parallel 
direction. 

[Claim 4] The through holes which adjoin in said direction of a laminating are laminating mold piezoelectric devices 
given in either of the claims 1-3 characterized by shifting suitably and being arranged so that it may not be open for free 
passage. 

[Claim 5] Among one [ which has said individual electrode ] double width sides of a piezo-electric sheet, in parts other 
than said activity section A through hole for making it flow through the common electrodes which a pattern of a dummy 
common electrode is formed and adjoin in said direction of a laminating A laminating mold piezoelectric device given 
in either of the claims 1-4 characterized by shifting suitably and being arranged so that it may not be mutually [ are in a 
field with which said common electrode and said dummy common electrode see and lap from / said / a laminating, and ] 
open for free passage. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the laminating mold piezoelectric device used 

as a driving source in various equipments, such as an ink jet arm head. 

[0002] 

[Description of the Prior Art] From the former, the piezoelectric device is used as a driving source (electrostrictive 
actuator) of various equipments using the property of changing electrical energy into mechanical displacement 
(distortion) according to the piezo-electric effect. 

[0003] The piezoelectric device used as the laminating mold also in it in order to enlarge the amount of displacement by 
distortion forms the pattern of an individual electrode or a common electrode in the surface (one double width side) of 
the piezo-electric sheet which consists of ceramic materials, such as PZT (titanic-acid lead zirconate), with electrical 
conducting materials, such as conductive paste, and it is constituted so that the laminating of two or more piezo-electric 
sheets which have said individual electrode, and two or more piezo-electric sheets which have said common electrode 
may be carried out by turns. 

[0004] As a configuration which connects electrically this kind of the individual electrodes and common electrodes in a 
laminating mold piezoelectric device, the through hole which is open for free passage to the individual electrodes or 
common electrodes which adjoins said each piezo-electric sheet in the direction of a laminating is arranged, and what 
was filled up with the electrical conducting material in each through hole concerned is known. 
[0005] Drawin g 12 - drawing 14 show an example of the conventional laminating mold piezoelectric device 
(electrostrictive actuator 100). Here, drawing 12 is explanatory drawing of the deformation condition of the 
electrostrictive actuator 100 according [ drawing 14 ] to baking according [ the decomposition perspective diagram of an 
electrostrictive actuator 100 and drawin g 13 ] to XIII-XIII ******** 0 f drawin g 12 . 

[0006] The conventional electrostrictive actuator 100 has structure which carried out the laminating of the insulation 
sheet 106 of one sheet to the maximum upper layer of this layered product while carrying out the laminating of the 
piezo-electric sheets 103a, 103c, 103e, and 103g which have the individual electrode 101, and the piezo-electric sheets 
103b, 103d, 103f, and 103h which have the common electrode 102 by turns. 

[0007] the both sides which counted the individual electrode 101 from the bottom and faced across Chuo Line of the 
odd-numbered shorter side of piezo-electric sheet 103a (103c, 103e, 103g) ~ the shorter side edge and the letter of 
parallel of the piezo-electric sheet 103a (103c, 103e, 103g) concerned ~ and pattern formation is carried out to the shape 
of a train in the direction of a long side. 

[0008] The common electrode 102 is formed in the shape of [ which counts from the bottom and is prolonged in the 
direction of a long side of the piezo-electric sheet 103b (103d, 103f, 103h) concerned in the even-numbered center 
section of piezo-electric sheet 103b (103d, 103f, 103h) ] a plane view abbreviation rectangle. 

[0009] The part where said individual electrode 101 and said common electrode 102 lap in the direction of a laminating 
among said each piezo-electric sheets 103a-103h is the activity section 107 which produces distortion according to the 
piezo-electric effect. 

[0010] The drawer sections 102a and 102a prolonged covering the abbreviation overall length of the shorter side edge 
concerned are the common electrode 102 and really [ said ] formed in the near part of the shorter side edge of the pair in 
said even-numbered piezo-electricity sheet 103b (103d, 103f, 103h). 

[001 1] Moreover, among said even-numbered surfaces of piezo-electric sheet 103b (103d, 103f, 103h), the dummy 
individual electrodes 104 are said individual electrode 101 and a corresponding pattern, namely, it is formed in the same 
vertical location as said individual electrode 101 in parts other than said activity section. 
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[0012] On the other hand, the dummy common electrode 105 is formed in said drawer sections 102a and 102a and a 
corresponding location (the same vertical location) among said odd-numbered surfaces of piezo-electric sheet 103 a 
(103c, 103e, 103g). 

[0013] The surface electrode 108 to said individual electrode 101 and the surface electrode 109 to said common 
electrode 102 are formed in the surface of the insulation sheet 106 which is a piezo-electric sheet of the maximum upper 
layer along the long side edge of the pair of the insulation sheet 106 concerned. 

[0014] all piezo-electric sheet 103b- of the others except piezo-electric sheet 103 a of the lowest layer ~ the through hole 
1 10 is drilled in 103h and 106 so that said surface electrode 108, and the individual electrode 101 and the dummy 
individual electrode 104 of a location corresponding to this may be mutually open for free passage. Similarly, the 
through hole 1 1 1 is also drilled so that drawer section 102a of at least one surface electrode 109 and the location 
corresponding to this may be mutually open for free passage. 

[0015] Thereby, through the electrical conducting material with which it was filled up in the through hole 1 10,1 1 1, said 
electrode 101 according to each comrades and the surface electrode 108 of the location corresponding to this are 
connected electrically, and each [ said / common electrode 102 ] and the surface electrode 109 of the location 
corresponding to this are connected electrically. 

[0016] in this case, said each piezo-electric sheet 103a- 103h and 106 ~ setting ~ the direction where said each through 
hole 1 10,1 1 1 is parallel to the direction of a list of the pattern of said individual electrode 101 ~ if it puts in another way 
~ said each piezo-electric sheet 103 a- it is constituted so that it may align in the shape of a single tier along the direction 
of a long side of 103h and 106 (refer to drawin g 12 ). 

[0017] In addition, in order to make it said electrostrictive actuator 100 not flow in the drivers-ed (for example, cavity 
plate in an ink jet arm head etc.) pasted up and fixed, said each through hole 1 10,1 1 1 is not drilled in piezo-electric sheet 
103 a of the lowest layer. 
[0018] 

[Problem(s) to be Solved by the Invention] by the way, it is shown in drawing 13 ~ as - said each piezo-electric sheet 
103a- said each through hole 1 10,1 1 1, if the laminating of 103h and 106 is carried out the condition that it was open for 
free passage in the direction of a laminating (the vertical direction), respectively ~ said each piezo-electric sheet 103 a-, 
since it aligns in the shape of a single tier along the direction of a long side of 103h and 106 The part weak in 
reinforcement intermittently connected along with the longitudinal direction (said each piezo-electric sheet 103a- the 
direction of a long side of 103h and 106) concerned was formed in the near part of the longitudinal side edge of the pair 
in said electrostrictive actuator 100, respectively. 

[0019] Moreover the train of the direction of a laminating of each through hole 1 10,1 1 1 which constitutes the part 
concerned weak in reinforcement since each had become cylinder like object with base-like by existence of piezo- 
electric sheet 103a of said lowest layer ~ said piezo-electric sheet 103a-, if the layered product which consists of 103h 
and 106 is calcinated On the occasion of contraction of the layered product (electrostrictive actuator 100) concerned, as 
shown in drawing 14 , this electrostrictive actuator 100 whole saw from said longitudinal direction edge, made the part 
of a through hole the valley, and carried out curvature deformation at the shape of V character. 
[0020] When such rapid deflection and big curvature had arisen in said electrostrictive actuator 100, when said 
electrostrictive actuator 100 was used as a driving source of an ink jet arm head, said electrostrictive actuator 100 was 
faced carrying out adhesion immobilization with adhesives on the surface of a cavity plate, it carried out that a crevice 
was made in the curved part etc., and there was a problem of becoming the cause which defects, such as ink leakage, 
generate, for example. 

[0021] Then, this invention makes it a technical technical problem to offer the laminating mold piezoelectric device 

which solved the above problem. 

[0022] 

[Means for Solving the Problem] Two or more piezo-electric sheets with which a laminating mold piezoelectric device 
concerning this invention formed a pattern of an individual electrode in one double width side, The laminating of two or 
more piezo-electric sheets in which a pattern of a common electrode was formed to one double width side is carried out 
by turns. A part where an electrode according to each [ said ] and said each common electrode lap in the direction of a 
laminating is accomplished with the activity section, and it is constituted so that a through hole for said individual 
electrodes which adjoin in said direction of a laminating, or said common electrodes to flow through an electrical 
conducting material on said each piezo-electric sheet may be arranged. 

[0023] In order to solve the above-mentioned technical technical problem, invention of claim 1 was taken as a 
configuration which shifts suitably and the through holes which adjoin in the direction parallel to the direction of a list 
of a pattern of said individual electrode in said each piezo-electric sheet arrange so that it may not align in the shape of a 
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single tier along said parallel direction. 

[0024] In a laminating mold piezoelectric device according to claim 1, among one [ which has said common electrode ] 
double width sides of a piezo-electric sheet, a pattern of a dummy individual electrode is formed in parts other than said 
activity section, and a through hole for making it flow through the individual electrodes which adjoin in said direction of 
a laminating is arranged in invention of claim 2 in a field with which said individual electrode and said dummy 
individual electrode see and lap from [ said ] a laminating. 

[0025] And to a through hole which adjoins in this and said parallel direction, it shifts suitably and a through hole in a 
part of each of said dummy individual electrode is arranged so that it may not align in the shape of a single tier along 
said parallel direction. 

[0026] In invention of claim 3, it sets to a laminating mold piezoelectric device according to claim 1 or 2. A surface 
electrode formed in one side of the front **** double width sides in a layered product of said piezo-electric sheet, Said 
individual electrode corresponding to this or said common electrode is constituted so that it may flow through a through 
hole, and a through hole in a part of each of said surface electrode To a through hole which adjoins in this and said 
parallel direction, it shifts suitably and is arranged so that it may not align in the shape of a single tier along said parallel 
direction. 

[0027] In invention of claim 4, it shifts suitably and is arranged so that the through holes which adjoin either of the 
claims 1-3 in said direction of a laminating in a laminating mold piezoelectric device of a publication may not be open 
for free passage. 

[0028] In invention of claim 5, in a laminating mold piezoelectric device of a publication, among one [ which has said 
individual electrode in either of the claims 1-4 ] double width sides of a piezo-electric sheet in parts other than said 
activity section A through hole for making it flow through the common electrodes which a pattern of a dummy common 
electrode is formed and adjoin in said direction of a laminating It is in a field with which said common electrode and 
said dummy common electrode see and lap from [ said ] a laminating, and it shifts suitably and is arranged so that it 
may not be mutually open for free passage. 
[0029] 

[Effect of the Invention] Since it will shift suitably and the through holes which adjoin in the direction parallel to the 
direction of a list of the pattern of said individual electrode in said each piezo-electric sheet will be arranged so that it 
may not align in the shape of a single tier along said parallel direction if constituted like claim 1, said each through hole 
will be in the condition of having distributed in the shape of zigzag by plane view, by carrying out the laminating of 
such each piezo-electric sheet. In this case, since it distributes to said laminating mold piezoelectric device, the stress 
produced in contraction by baking can make small deformation of the curvature of the shape of V character which saw 
from said parallel direction in the laminating mold piezoelectric device after calcinating at an after production process, 
and made the valley the part of a through hole weak in reinforcement. 

[0030] If it does so, since the surface of a cavity plate is faced said laminating mold piezoelectric device carrying out 
adhesion immobilization and a crevice (space) does not occur in these adhesion sides when using said laminating mold 
piezoelectric device as a driving source of an ink jet arm head, defects in the condition of having become a product as an 
ink jet arm head, such as ink leakage, can be prevented, for example. 

[0031] The configuration concerning invention of claim 2 and claim 3 materializes invention of claim 1 more. Also in 
the piezo-electric sheet which has said common electrode when constituted like claim 2 or claim 3, and the piezo- 
electric sheet which has said surface electrode As opposed to the through hole where the through hole in the part of said 
dummy individual electrode or said surface electrode adjoins in this and said parallel direction Since it shifts suitably 
and is arranged so that it may not align in the shape of a single tier along said parallel direction, the stress produced in 
contraction by baking distributes to said laminating mold piezoelectric device. The operation effect of making.small 
deformation of the curvature seen from said parallel direction in the laminating mold piezoelectric device after 
calcinating at an after production process can be attained certainly. 

[0032] When constituted like claim 4, moreover, said each through hole So that it may not align in the shape of a single 
tier along said parallel direction in said each piezo-electric sheet it shifts suitably and is not only arranged, but Since it 
shifts suitably and is arranged so that those which adjoin in the direction of a laminating may not be open for free 
passage, deformation of the curvature seen from said parallel direction in the laminating mold piezoelectric device after 
calcinating at an after production process also in this case can be made smaller, and the operation effect of claim 1 can 
be raised. 

[0033] In addition, since invention of claim 5 materializes the configuration of claim 1, it shifts suitably, and it is 
arranged so that it may not be open for free passage in the direction of a laminating about the dummy common electrode 
which carried out pattern formation to the piezo-electric sheet which has said individual electrode, and can attain 
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certainly the operation effect of making deformation of said curvature small also in this case. 
[0034] 

[Embodiment of the Invention] Hereafter, the operation gestalt which materialized this invention is explained based on 
the drawing ( dr a wing 1 - draw ing 1 1 ) at the time of applying to a piezo-electric type ink jet arm head. 
[0035] Drawing 1 - drawing 8 show the 1st operation gestalt of this invention. As shown in drawing 1 , drawing 2 , and 
drawing 8 , the flexible printed cable 40 is piled up and joined to the upper surface (double width side) of the 
electrostrictive actuator 20 of the plate mold joined to the cavity plate 10 made from a metal plate for connection with 
an external instrument, and ink places the regurgitation upside down from the nozzle 54 which carried out the opening 
to the inferior-surface-of-tongue side of the cavity plate 10. 

[0036] As shown in drawing 3 and drawing 4 , the cavity plate 10 has structure which carried out the laminating by 
piling up the sheet metal of five sheets of the manifold plate 12 of 43 or 2 nozzle plates, the spacer plate 13, and a base 
plate 14 by adhesion, and joining. With the 1st operation gestalt, each plates 12, 13, and 14 except a nozzle plate 43 are 
the products made from 42% nickel alloy steel plate, and are 50 micrometers - about 150 micrometers in thickness. 
[0037] The nozzle 54 for ink jet of the diameter of minute is arranged in the nozzle plate 43 in the shape of [ of two 
trains ] staggered arrangement along with the longitudinal direction of this nozzle plate 43. That is, along with two 
datum lines 43 a and 43b parallel to the longitudinal direction of said nozzle plate 43, many nozzles 54 are drilled in the 
alternate array at intervals of the minute pitch P. 

[0038] Moreover, the pressure room 16 (it mentions later for details) corresponding to said each nozzle 54 and the 
activity section 35 (it mentions later for details) in an electrostrictive actuator 20 are arranged in the location which laps 
up and down and corresponds by the plane view of each plates 43, 12, 13, and 14. Said each pressure room 16 is formed 
so that it may extend in the direction which intersects the longitudinal direction of said nozzle plate 43 (rectangular 
cross), and the train of the pressure room 16 is arranged along with the longitudinal direction of said nozzle plate 43. 
[0039] As well as the bottom manifold plate 12 which the manifold rooms 12a and 12a of the pair as an ink path counter 
with a nozzle plate 43, the manifold rooms 12b and 12b of a pair are drilled by the spacer plate 13 and the top manifold 
plate 12 which counters so that it may extend along with the both sides of the train of said nozzle 54. In this case, each 
manifold rooms 12a and 12b have extended so that it may lap with the train of the pressure room 16 in plane view (refer 
to drawing 3 and drawing 4 ). 

[0040] In addition, depression formation of the manifold rooms 12b and 12b of the bottom manifold plate 12 is carried 
out so that it may open only to the upper surface side of this bottom manifold plate 12 (refer to drawing 4 ). These 
manifolds rooms 12a and 12b have structure sealed by carrying out the laminating of the spacer plate 13 to the top 
manifold plate 12. 

[0041] Many of the pressure room 16 of the narrow width prolonged in the direction (the direction of a shorter side) 
which intersects perpendicularly with a base plate 14 to the center line which meets in this direction of a long side is 
drilled. If the longitudinal datum lines 14a and 14b of the letter of parallel are set up on right-and-left both sides on both 
sides of said center line, tip 16a of the pressure room 16 on the left of said center line is located on longitudinal datum- 
line 14a of said left-hand side, and tip 16a of the pressure room 16 on the right of said center line is located on 
longitudinal datum-line 14b of said right-hand side at reverse. Moreover, tip 16a of the pressure room 16 of the right 
and left concerned is arranged by turns, respectively. Therefore, the pressure room 16 of right-and-left both sides is 
arranged by turns so that it may extend to hard flow mutually alternately (refer to drawing 4 ). 
[0042] Tip 16a of each of said pressure room 16 is open for free passage to the nozzle 54 of the alternate array in a 
nozzle plate 43 through the through tube 17 of the diameter of minute drilled in the alternate array on the manifold plate 
12 of 13 or 2 spacer plates. On the other hand, other end 16b of each of said pressure room 16 is open for free passage 
through the through tube 18 drilled in the right-and-left both-sides section of the spacer plate 13 in the manifold rooms 
12a and 12b in the manifold plate 12. 

[0043] In addition, as shown in drawin g 4 , depression formation of said other end 16b is carried out so that a opening 
may be carried out only to the inferior-surface-of-tongue side of a base plate 14. Moreover, the filter 29 for the dust 
removal in the ink supplied to the upper surface of the feed holes 19a and 19a drilled in the end section of the base plate 
14 of the maximum upper layer from the upper ink tank (not shown) is stretched. And feed holes 19b and 19b are drilled 
also in the feed holes 19a and 19a drilled in the end section of a base plate 14 in the spacer plate 13, and a corresponding 
location. 

[0044] By the above, the ink which flowed through the feed holes 19a and 19b in a base plate 14 and the spacer plate 13 
in right-and-left both manifolds room 12a and 12b from the ink tank (not shown) After being distributed in each 
pressure room 16 through each through tube 18 from each of these manifold rooms 12a and 12b, it passes along each 
through tube 17, and has the composition of resulting in the nozzle 54 corresponding to each pressure room 16 
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concerned from the inside of each of this pressure room 16 (refer to drawing 3 and drawing 4 ). 

[0045] Next, the structure of the electrostrictive actuator 20 which is a laminating mold piezoelectric device concerning 

this invention is explained based on drawin g 5 - drawin g 7 . 

[0046] As shown in drawing 5 , the electrostrictive actuator 20 has structure which carried out the laminating of the 
piezo-electric sheets 21a, 21b, 21c, 2 Id, 21 e, 2 If, 21 g, and 22 of eight sheets, and the insulation sheet 23 of one sheet, 
the 1st operation gestalt — said each piezo-electric sheet 21a- each thickness of 21g, 22, and an insulation sheet 23 is 1 5 
micrometers - about 40 micrometers. As for an insulation sheet 23, it is desirable on manufacture to use the completely 
same material as other piezo-electric sheets. 

[0047] On both sides which counted to JP,4-341851,A upwards from the piezo-electric sheet 22 of the lowest layer, and 
it, and inserted Chuo Line of a shorter side into it like the thing of a publication among the surfaces (double width side) 
of the odd-numbered piezo-electric sheets 21b, 2 Id, and 21 f the individual electrode 24 of a narrow width - each 
[ these ] piezo-electric sheets [ 22, 21b, 2 Id, and 21 f ] a shorter side edge and the letter of parallel — and pattern 
formation is carried out to the shape of a train in the direction of a long side. The pattern of the individual electrode 24 
concerned corresponds to the part of each pressure room 16 in the cavity plate 10. The width-of-face size of the 
electrode 24 according to each [ said ] is set up so that it may become somewhat narrower than this and the 
corresponding double width section of the pressure room 16. 

[0048] The common common electrode 25 is formed in the surface (double width side) of the even-numbered piezo- 
electric sheets 21a, 21c, 21 e, and 21g from the bottom to two or more pressure rooms 16. The part where said individual 
electrode 24 and said common electrode 25 lap in the direction of a laminating among said each piezo-electric sheets 
21a-21g, i.e., the part across which it faces, is the activity section 35 which produces distortion according to the piezo- 
electric effect. 

[0049] On the other hand, since the pressure room 16 is arranged in the shape of 2 trains along the direction of a long 
side of a base plate 14, the common electrode 25 is formed in the shape of [ which is prolonged in the direction of a long 
side in the center section of the direction of a shorter side of said even-numbered piezo-electric sheets 21a, 21c, 21 e, and 
21g ] a plane view abbreviation rectangle so that the pressure rooms 16 and 16 of the two trains concerned may be 
covered in one. The drawer sections 25a and 25a prolonged covering the abbreviation overall length of the shorter side 
edge concerned are the common electrode 25 and really [ said ] formed in the near part of the shorter side edge of the 
pair in said even-numbered piezo-electric sheets 21a, 21c, 21 e, and 21g. 

[0050] Moreover, they are parts other than said activity section 35 (it is the near part of the long side edge of the pair in 
said even-numbered piezo-electric sheets 21a, 21c, 21 e, and 21g) among the surfaces of said even-numbered piezo- 
electric sheets 21a, 21c, 21 e, and 21g. the part in which said common electrode 25 is not formed ~ said individual 
electrode 24 and abbreviation - with the same width-of-face size, the dummy individual electrodes 26 with short length 
are said individual electrode 24 and a corresponding pattern, namely, are formed in the same vertical location as said 
individual electrode 24. The these dummy individual electrode 24 is for lessening change of the partial thickness at the 
time of carrying out the laminating of said each piezo-electric sheets 22, 21a-21g and insulation sheet 23, although it 
threw away and was the electrode of a pattern which does not contribute to the deformation process (distortion) of an 
electrostrictive actuator 20. 

[0051] Among the surfaces of said odd-numbered piezo-electric sheets 22, 21b, 2 Id, and 2 If, it throws away into said 
drawer sections 25a and 25a and a corresponding location (the same vertical location), and the dummy common 
electrode 27 as an electrode of a pattern is formed in them. 

[0052] The surface electrode 30 to said individual electrode 24 and the surface electrode 31 to drawer section 25a of 
said common electrode 25 are formed in the surface of the insulation sheet 23 which is a piezo-electric sheet of the 
maximum upper layer along the long side edge of the pair of the insulation sheet 23 concerned. 
[0053] Except for the piezo-electric sheet 22 of said lowest layer, the through hole 32 is drilled by all other piezo- 
electric sheets 21a-21g and insulation sheets 23 so that said surface electrode 30, and the individual electrode 24 and the 
dummy individual electrode 26 of a location corresponding to this may be mutually open for free passage. 
[0054] Similarly, the through hole 33 is drilled by said each piezo-electric sheets 21a-21g and insulation sheet 23 so that 
at least one surface electrode 31 (the 1st operation gestalt surface electrode 31 of the location of the four corners of an 
insulation sheet 23), and drawer section 25a of a location and the dummy common electrode 27 corresponding to this 
may be mutually open for free passage. Each [ these ] through holes 32 and 33 are filled up with said individual 
electrode 24 or the electrical conducting material of the same quality of the materials (for example, conductive paste of 
an Ag-Pd system etc.) as common electrode 25 grade. 

[0055] With the 1st operation gestalt, as shown in drawing 5 and drawing 6 , it shifts suitably and each through holes 32 
and 33 in said each piezo-electric sheets 21a-21g and insulation sheet 23 are drilled so that it may not align in the shape 
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of a single tier along the direction of a long side of said each piezo-electric sheets 21a-21g and an insulation sheet 23 
(direction parallel to the direction of a list of the pattern of said individual electrode 24 (or said dummy individual 
electrode 26)). 

[0056] Namely, sequentially from one shorter side veranda of said insulation sheet 23, from the long side edge of said 
insulation sheet 23, each through holes 32 and 33 in said insulation sheet 23 are suitably shifted in sizes LI, L2, L3, and 
LI and the location from which only ... was separated, and are suitably drilled in the direction of a shorter side. And so 
that each through holes 32 and 33 in each lower layer piezo-electric sheets 21a-21g may also be equivalent to each 
through holes 32 and 33 in said insulation sheet 23 from said insulation sheet 23, respectively (free passage) 
Sequentially from one said piezo-electric sheets [ each / 21a-21g ] shorter side veranda, from the said piezo-electric 
sheets [ each / 21a-21g ] long side edge, suitably, it shifts suitably in sizes LI, L2, L3, and LI and the location from 
which only ... was separated, and is punctured in the direction of a shorter side. 

[0057] In addition, arrangement of each through holes 32 and 33 in said each piezo-electric sheets 21a-21g and 
insulation sheet 23 is not limited to the above-mentioned pattern, and it shifts suitably and it should just be arranged so 
that the through hole 32 and 33 comrades which adjoin in said direction of a long side may not align in the shape of a 
single tier along said direction of a long side. 

[0058] Said electrostrictive actuator 20 is manufactured by the method described below. 

[0059] That is, a through hole 32 is beforehand drilled to the location which throws away into the part set to each piezo- 
electric sheet 21b (2 Id, 2 If) among the surfaces of the 1st material sheet (green sheet) which has the magnitude of 
piezo-electric sheet 21b (the same is said of 2 Id, 2 If, and 22) in said electrostrictive actuator 20 which arranged two or 
more parts in in the shape of a matrix with two or more individual electrodes 24, and forms the dummy common 
electrode 27 as an electrode of a pattern in it. 

[0060] In the part which similarly is set to each piezo-electric sheet 21a (21c, 21e, 21g) among the surfaces of the 2nd 
material sheet (green sheet) which has the magnitude of piezo-electric sheet 21a (21c, 21 e, the same is said of 21g) 
which arranged two or more parts in in the shape of a matrix A through hole 33 is beforehand drilled to the location in 
which it throws away into with drawer section 25a of two or more common electrodes 25, and the dummy individual 
electrode 26 as an electrode of a pattern is formed. 

[0061] Furthermore, through holes 32 and 33 are drilled in the part of each insulation sheet 23 to the location in which 
two or more surface electrodes 30 and 31 are formed among the surfaces of the 3rd material sheet (green sheet) which 
has the magnitude which arranged the plurality of an insulation sheet 23 in in the shape of a matrix. 
[0062] And it forms in the said piezo-electric sheets [ each / 22, 21b, 2 Id, and 21 f] surface by the screen-stencil which 
used the common electrode 25 and the dummy individual electrode 26 for the said piezo-electric sheets [ each /21a, 
21c, 21 e, and 21 g ] surface for the individual electrode 24 and the dummy common electrode 27, and used electrical 
conducting materials, such as conductive paste of an Ag-Pd system, for the surface of an insulation sheet 23 for surface 
electrodes 3 0 and 3 1 , respectively. 

[0063] In this case, since it has penetrated to the vertical double width side of said the 1st - 3rd material sheet, said 
electrical conducting material permeates into said each through hole 32 and 33, and the flow of said each through holes 
32 and 33 is attained through each electrode sections 24, 25, 26, 27, 30, and 31 in the vertical side of a sheet through 
said each through holes 32 and 33. Subsequently, an after laminating is carried out, and it unifies by [ which dried said 
each material sheet ] subsequently to the direction of a laminating pressing, and it is made the layered product of one 
sheet and calcinates. It cuts into after that predetermined magnitude. 

[0064] In two or more piezo-electric sheets 22, 21a-21g and insulation sheets 23 which carried out the laminating up 
and down, while the individual electrode 24, the dummy individual electrode 26, and surface electrode 30 of the same 
vertical location are electrically connected through the electrical conducting material in a through hole 32, similarly the 
common electrode 25 of two or more upper and lower sides, the dummy common electrode 27, and a surface electrode 
31 are electrically connected through the electrical conducting material in a through hole 33 by the above (refer to 
drawing 7 ). 

[0065] As shown in drawing 1 , drawing 2 , and drawing 8 , the adhesives sheet 41 which consists of synthetic-resin 
material of the ink non-permeability as an adhesives layer is beforehand stuck on the whole inferior surface of tongue 
(the pressure room 16 of the cavity plate 10, and double width side which counters) of said electrostrictive actuator 20, 
and subsequently it is pasted up and fixed to said cavity plate 10 so that the electrode 24 according to each in said 
electrostrictive actuator 20 may correspond to each of each pressure room 16 in said cavity plate 10. 
[0066] Moreover, various kinds of circuit patterns (not shown) in said flexible printed cable 40 are electrically joined to 
said each surface electrodes 30 and 31 by piling up and pressing said flexible printed cable 40 by the upper surface in 
said electrostrictive actuator 20. 
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[0067] in addition, as a material of the adhesives layer of said adhesives sheet 41 grade Are ink non-permeability at 
least, and it has electric insulation. The polyamide system hot melt form adhesives which use the polyamide resin of a 
nylon system or the dimer acid base as a principal component, After applying polyolefine system hot melt form 
adhesives to the inferior surface of tongue of said electrostrictive actuator 20, you may make it paste up and fix at said 
cavity plate 10, although the thing of the shape of a film of polyester system hot melt form adhesives may be used. The 
thickness of a glue line is about 1 micrometer. 

[0068] And polarization processing of the portion pinched between the full-individual electrode 24 and the common 
electrode 25 between the piezo-electric sheets [ 21a-21g ] above-mentioned two electrodes 24 and 25 by carrying out 
the seal of approval of the voltage higher than the time of anticipated use is carried out. 

[0069] In the above configuration, by impressing voltage between the individual electrode 24 of arbitration, and the 
common electrode 25 among the electrodes 24 according to each in said electrostrictive actuator 20 By the portion 
corresponding to the individual electrode 24 which impressed said voltage among said piezo-electric sheets 21a-21g 
producing distortion of the direction of a laminating by piezo-electricity, and reducing the content volume of the 
pressure room 16 corresponding to the electrode 24 according to each [ said ] by this distortion The ink in the pressure 
room 16 concerned blows off from a nozzle 54 liquid drop-like, and predetermined printing is performed (refer to 
drawing 8 ). 

[0070] With the 1st operation gestalt, each through holes 32 and 33 in said each piezo-electric sheets 21a-21g and 
insulation sheet 23 Since it shifts suitably and is punctured so that it may not align in the shape of a single tier along the 
direction of a long side of said each piezo-electric sheets 21a-21g and an insulation sheet 23 In the near part of the 
longitudinal side edge of the pair in said electrostrictive actuator 20, from the maximum upper layer to the lowest layer, 
each through holes 32 and 33 which were open for free passage in the direction of a laminating distribute in the shape of 
plane view zigzag, and are formed. 

[0071] That is, since the train of the direction of a laminating of each of said through holes 32 and 33 used as the radix 
point of curvature distributes in the shape of plane view zigzag and is formed, the stress produced in contraction by 
baking can be distributed to said electrostrictive actuator 20. Therefore, deformation of the curvature of the shape of V 
character which sees from the longitudinal direction edge in the electrostrictive actuator 20 after calcinating at an after 
production process, and makes a valley the part of the through holes 32 and 33 weak in reinforcement can be made 
small. 

[0072] Consequently, since a crevice (space) does not occur in the adhesion side of said electrostrictive actuator 20 and 
said cavity plate 10 when carrying out adhesion immobilization of said electrostrictive actuator 20 on the surface of said 
cavity plate 10, defects in the condition of having become a product as an ink jet arm head, such as ink leakage, can be 
prevented. 

[0073] Furthermore, it faces pasting up said electrostrictive actuator 20 and said cavity plate 10, and the adhesion 
pressure which pushes said both is also made to a low load so that these double width sides (adhesion side) may become 
flat. In addition, this can also cancel fault, like said electrostrictive actuator 20 breaks by pushing said both. 
[0074] Drawing 9 - drawing 1 1 show the 2nd operation gestalt of the arrangement pattern of a through hole. With the 
2nd operation gestalt, through hole 32' for making all other piezo-electric sheets 21a-21g and insulation sheets 23 flow 
through said surface electrode 30, and the individual electrode 24 and the dummy individual electrode 26 of a location 
corresponding to this mutually is drilled except for the piezo-electric sheet 22 of the lowest layer. 
[0075] Through hole 33* for making said each piezo-electric sheets 21a-21g and insulation sheet 23 similarly flow 
through at least one surface electrode 31 (the 2nd operation gestalt surface electrode 31 of the location of the four 
corners of an insulation sheet 23), and the drawer section 25a of a location and dummy common electrode 27 of each 
other corresponding to this is also drilled. It also fills up each [ these ] through hole 32' and 33' with said individual 
electrode 24 or the electrical conducting material of the same quality of the materials (for example, conductive paste of 
an Ag-Pd system etc.) as common electrode 25 grade. 

[0076] As shown in details at drawin g 10 , with the 2nd operation gestalt Each through hole 32' in said insulation sheet 
23 and 33' Sequentially from one shorter side veranda of said insulation sheet 23, from the long side edge of said 
insulation sheet 23, suitably, shift suitably in sizes LI, L2, L3, and LI and the location from which only ... was 
separated, and it is punctured in the direction of a shorter side. Each through hole 32' in piezo-electric sheet 21a under 
one layer and 33' from said insulation sheet 23 Sequentially from one shorter side veranda of said piezo-electric sheet 
21a, from the long side edge of said piezo-electric sheet 21a, suitably, it shifts suitably in sizes L2, L3, LI, and L2 and 
the location from which only ... was separated, and is punctured in the direction of a shorter side. 
[0077] And sequentially from one shorter side veranda of said piezo-electric sheet 21b, from the long side edge of said 
piezo-electric sheet 21b, each through hole 32' in piezo-electric sheet 21b under one layer and 33' are suitably shifted in 
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sizes L3, LI, L2, and L3 and the location from which only ... was separated, and are suitably drilled in the direction of a 
shorter side from said piezo-electric sheet 21a. In conformity with said pattern, it is punctured also about each through 
hole 32' in the piezo-electric remaining sheets 21c-21g, and 33'. 

[0078] Namely, it shifts suitably and it it shifts suitably and said each through hole 32' and 33' are not only drilled, but is 
drilled so that those which adjoin in the direction of a laminating may not be open for free passage, so that it may not 
align in the shape of a single tier along the direction of a long side of said each piezo-electric sheets 21a-21g and an 
insulation sheet 23 (direction parallel to the direction of a list of the pattern of said individual electrode 24 (or said 
dummy individual electrode 26)) (refer to drawing 1 1 ). 

[0079] Here, the drilling location of through hole 32' for making it flow through individual electrode 24 comrades which 
adjoin in said direction of a laminating, and 33' is seen from [ said ] a laminating, and in the field with which said 
individual electrode 24, said dummy individual electrode 26, and said surface electrode 30 lap, it is respectively set up 
so that it may be located in the field where the drawer section 25a and said dummy common electrode 27 and said 
surface electrode 3 1 of said common electrode 25 lap with a list 

[0080] The electrical conducting material in each through hole 32' and 33' contacts the surface of the electrode in the 
piezo-electric sheet under one layer, and the individual electrode 24, the dummy individual electrode 26, and surface 
electrode 30 of the direction of a laminating flow through it mutually like said operation gestalt, and drawer section 25a, 
the dummy common electrode 27, and surface electrode 31 of the common electrode 25 flow through it mutually. 
[0081] When constituted as mentioned above, said each through hole 32' and 33' So that it may not align in the shape of 
a single tier along the direction of a long side of said each piezo-electric sheets 21a-21g and an insulation sheet 23 it 
shifts suitably and is not only punctured, but Since it shifts suitably and is punctured so that those which adjoin in the 
direction of a laminating may not be open for free passage, the stress produced in contraction by baking may be further 
distributed rather than the case of the 1st operation gestalt to said electrostrictive actuator 20. 
[0082] Therefore, the aforementioned deformation in the electrostrictive actuator 20 after calcinating at an after 
production process is made still smaller than the case of the 1st operation gestalt, and its precision flat [ in said 
electrostrictive actuator 20 ] improves. 

[0083] This invention can be materialized not only in the above-mentioned operation gestalt but in various modes. For 
example, although the piezo-electric sheet 22 was adopted as the lowest layer of an electrostrictive actuator 20, as long 
as it tells distortion of the piezo-electric sheet of other layers to a pressure room, other insulating materials may be used. 
Moreover, other insulating materials may be used also about the insulation sheet 23 of the maximum upper layer. In this 
case, it is desirable that it is what controls distortion which projects upwards (the cavity plate 10 and opposite side) 
among distortion of a piezo-electric sheet. 



[Translation done.] 



http://ww4.ipdl.jpo.go.jp/cgi-bir^|^r^^e|ej / ,M 4 .-; o n 0 / / 0 S / /> 0 0 £> 



2/18/2004 



Pagel of 8 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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